Differential scanning calorimetry of a metalloprotein under controlled metal-ion activity.
In order to investigate the thermodynamics of the unfolding of metalloproteins, the thermal denaturation of bovine alpha-lactalbumin (BLA), a typical calcium-binding protein, was investigated under a wide variety of calcium ion activities by means of differential scanning calorimetry. The excess heat capacity obtained as above is composed of those of the following three reactions: (i) the release of a calcium ion from holo-BLA; (ii) the capture of the released calcium ion by the chelating reagent; and (iii) the denaturation of native apo-BLA. The results indicated that the presence of the chelating reagent had a remarkable effect on the apparent enthalpy change for the denaturation of holo-BLA. On the other hand, the influence of the chelator on the heat capacity change was shown to be negligible. Because the denaturation reaction of holo-BLA includes Reactions (i) and (iii), it had to be handled as a three-state reaction. Such an investigation of the unfolding has been scarcely found that the activity of the metal ion is controlled precisely in wide range.